gressing toward the growing condition, phosphorus tends to shift from the normal compounds such as nucleic acids and accumulate as inorganic phosphate. These data are in agreement with previous observations on respiratory rates and pathways. Although these data suggest that the rest period may be associated with a block in the phosphate metabolism of the cells, this interpretation cannot be fully substantiated.
LITERATURE CITED 1 platanoides buds, and concluded that respiration is limited by oxygen diffusion through the thick, living, respiring layer of bud scales. Working with Pinus strobus buds in which the rest period was already broken, Kozlowski and Gentile (3) noted a similar limitation to oxygen diffusion imposed by the nonliving scales. In addition, they noted a relationship between oxygen uptake and water content of the tissues, with a deficiency of water acting to limit oxygen uptake.
In the case of seeds, work on the respiration of cherry embryonic leaf primordia showed a respiratory limitation possibly associated with phosphate metabolism. Using 2,4-dinitrophenol, it was shown (6) that the respiratory efficiency of such leaf primordia changes with after-ripening; respiratory enzyme utilization seems to become more complete as the rest period is broken.
A number of workers (1, 2) In November, at the time the trees were lifted, and in December and February, samples of buds were selected at random, brought into the laboratory daily, and dissected. Each bud contained three visible pairs of leaf primordia; the second pair was used since a single primordium from this pair respired at a rate easily measurable in a standard Cartesian diver. At the time of dissection, one primordium of each pair was fixed for cell counting; the respiration of the second primordium was measured and it was then dried overnight at 800 C and weighed. Calculations of respiration per cell and dry weight per cell were based on the fact that the opposite leaf primordia are well matched in size. The sample at each experimental time contained 15 to 20 buds.
Respiratory measurements were made at 25°C with techniques identical to those previously used (6) . Because these leaf primordia contain chlorophyll, a green filter (7) was used on the Cartesian diver reading lamp to eliminate the possibility of photosynthesis. Cell counting and weighing techniques were also identical with those previously used.
RESULTS
The sampling dates were selected to show trends during the breaking of rest, but to avoid the changes resulting from active growth later in the season. During the experimental period, there was no growth in the leaf primordia sampled. The average leaf primordium contained 42,600 cells and had a dry weight of 9 ug. Variations between the individual samples were not significant. The data presented in figure 2 were calculated from actual cell counts of matching leaf primordia, not from the statistical average of all individuals. gen uptake rises slowly as a result of chilling, while that of buds from unchilled trees declines during the same period. Dinitrophenol increases the respiration rate; the percentage increase is higher in the warmstored than in chilled buds. This difference increases with time. Thus, when the data are expressed as percentage of the total respiratory capacity utilized (fig 3) , we find that the chilled primordia utilize the available respiratory capacity more fully than do unchilled primordia. However, in both cases the efficiency of utilization declines with increased duration of storage.
DISCUSSION
When the present data are compared with those previously obtained for cherry embryonic leaf primordia (6) , basic similarities are obvious. In both cases the respiratory rate rises with increased time of chilling, but remains constant or drops slightly with time in unchilled primordia.
Similarities in response to 2.4-dinitrophenol and the efficiency of respiratory utilization can also be seen. In both cases dinitrophenol increases respiratory rate; on a percentage basis this increase is higher in unchilled than in chilled primordia. Thus primordia from chilled seeds or buds are more efficient in utilization of available respiratory enzymes. The total respiratory capacity utilized ranges from approximately 50 to 80 % in the two cases examined. In cherry. the efficiency of chilled primordia is approximately 20 % higher than unchilled; in maple, this figure is 10 to 15 %. During early storage there is a transitory increase in response to 2,4-dinitrophenol which is similar in chilled and unchilled primordia, but does not persist in the absence of low temperature exposure.
The major difference noted between the two cases is that in cherry the degree of utilization of respiratory enzymes actually increases with chilling while in maple it decreases, but at a rate slower than in unchilled material.
Many more cases should be investigated to establish the general applicability of these results. However, the available data suggest that one of the effects of chilling is to maintain or increase the closeness of coupling between energy releasing and energy utilizing processes, i.e., respiration and synthesis. Conversely, the data might be interpreted as indicating that the rest period results from a block in the system of energy metabolism. As emphasized previously (4), however, the results could equally well be interpreted as secondary effects resulting from a primary block in a synthetic system.
SUMMARY
Measurements of respiration rate and respiratory response to 2,4-dinitrophenol have been made at intervals during chilling and warm storage on leaf primordia from buds of Acer saccharinumn trees. The respiration rate of buds from chilled trees rises as a result of previous low temperature exposure which breaks rest; respiration of unchilled buds drops during the same period. Dinitrophenol increases respiration rate; the increase becomes greater with length of storage but is always less in chilled than in unchilled buds. Thus the efficiency of utilization of the respiratory enzyme system always remains higher in organs approaching growth than in those in which the rest period is not broken. This situation is similar to that in embryonic leaf primordia from cherry seeds, and suggests that it may be a more general phenomenon.
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